
Vapor Intrusion 
Mitigation 
Engineering controls for indoor air protection of 
large commercial structures 

Lindsay Swearingen – Specialty Earth Sciences & Vapor Emergency 



Agenda: 
• Sub-slab communication testing 

• Layout and Design – active SSD systems 

• Project Summary 



  

Sub-slab communication testing – preliminary steps 

Identify possible sources of short circuiting such as: 
• Cracks in concrete slab 

• Poorly sealed concrete around utility conduit and plumbing 

 

Smoke Testing – smoke drawn into crack during 

communication testing (sub-slab under vacuum) 



Sealing concrete 
and sources of short 
circuiting: 

• Cement grout may be necessary 
in large cracks and fissures 

• Low VOC polyurethane caulk in 
smaller slab cracks and around 
entry point of pipes and utilities 

 

 

Sub-slab communication testing – preliminary steps 



Vacuum 
extraction 
testing 

Determining the potential ROI 

Sub-slab communication testing 

Installation of 

extraction port 

Installation of off-set 

observation ports 

(ex. 5, 10, 15, 20 ft) 



Sub-slab communication testing 

Data and interpretation 



Sub-slab communication testing 

ROI determination 

(At 0.025” H2O) 

Resulting ROI overlay 



SSDS Layout and Design 



Total of 6 extraction 

points recommended 

Total of 5 vacuum 

monitoring points 

recommended 

 
Existing Structures-  

SSDS Layout and 

Design 
 

• ROI as determined by sub-

slab communication testing 

 

• Structural and aesthetic 

considerations 

 

 



Existing Structures - 

SSDS Layout and Design 

Ex: Extraction Point 

Ex: Monitoring Point 



 
 

New Construction - 
SSDS Layout and Design 
 

Sub-Slab Vapor Collection Lines 

• Typically 4 inch screened PVC 

(ex. PVC Sch 40, 0.010 screen) 

• Custom screen slotting may be 

required with long collection line 

runs 



 
 

New Construction - 
SSDS Layout and Design 
 

Sub-Slab Vapor Collection Lines 

Installed with a minimum of 2 inches 

of gravel above and below collection 

lines to facilitate vapor transport 

ALTERNATIVE - Low profile, 1 

inch rectangular collection pipe 

is also available 

8” Vapor 

transport layer 

** Reduces vapor 

transport layer to 5” 



Vapor Barrier - 
Options 

SHEETING installed beneath 

concrete slab pour 

Seal seams of barrier sheets 

Applied at breach 

points (ex. pipes, 

utilities, support 

beams) 



SPRAY-ON vapor barrier applied 

beneath concrete slab pour 

Vapor Barrier - 
Options 



Blower Selection: Types and General Features 

Inline 

Rotary Fan 

Centrifugal 

Blower 

Regenerative 

Blower 

Positive Displacement 

Blower 

Radon fan Cincinnati fan Rotron blower Roots blower 

• Low vacuum 

• Low air flow 

• Moderate vacuum 

• Moderate air flow 

• Low vacuum 

• High air flow 

• High vacuum 

• High air flow 



Blower Selection: Site requirements and energy efficiency 

EX-1 

Applied Vacuum 

("H2O) 
Air Velocity 

(fpm) 
Diameter 

Pipe (in) 
Air Flow Rate 

(acfm) 

Temperature Air Flow 

Rate 

(scfm) (°F) 

3.4 1238 2 27.0 55 27.5 

6 2346 2 51.2 55 51.7 

7 3568 2 77.8 55 78.4 

1) Approx 80 scfm  x 

6 extraction 

points  = 480 

scfm total 

 

2) Adding a 20% 

safety and 

expansion factor 

  575 scfm 

 

3) Capable of 

efficient, constant 

operation at       

  7+ inches 

H2O vacuum 

Blower requirements: 

2000 ft2 concrete slab 



Blower Selection 

575+ scfm = moderate air flow 

7”+ static pressure = moderate pressure 

Requirements 

Centrifugal Blower 



Site Summary 



• Former 
manufacturing 
facility 

• Currently used as 
warehouse 

• CVOC impacts to 
soil & GW 

• 45,000 ft2 target 
area for sub-slab 
depressurization 
 

Site Summary – overview 



Site Summary – communication testing 

 

ROI: 

• Agency requires 

sub-slab negative 

pressure >/= 0.02” 

H20  

• ROI of 25 ft used to 

design installation 

layout 

 
4.5” H20 31” H20 54” H20 



 

17 extraction 

points at 25 ft ROI 

required to 

sufficiently cover the 

target 

depressurization 

area 

 
 

Site Summary – 

Layout 



Site Summary – SSD System 

PD BLOWERS 
 
1) Roots URAI 36 
Blower Skid 
 
2) Roots URAI 24 
Blower Skid 
 
3) Vapor carbon 
treatment required 
prior to discharge 
 
 
 



Site Summary – System Installation Logistics 

Extraction point  

conveyance line 
Conveyance line  blower Vapor carbon treatment  

discharge line 
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